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Novel method for preparation of l-(pheny!sulfonyI)~3-indoIyl fatty acid 

Appl. No.; JP 41-20622 

Appl. Date; 1 st April 1966 

Inventors; Hisao Yamamoto, Masaru Nakao 

Applicant; Sumitomo Chemical 

Detailed description of the invention 

The present invention is directed to methods for preparation of l-(phenylsulfonyI)-3- 
indolyl fatty acid derivatives depicted in Figure 1. [in the figure, Rl is hydrogen or lower 
alkoxy (what 'lower' or "te.ikyuu" means is not clear as the Japanese word used here is 
obsolete, but probably "small" or '\short chain"), R2 is hydrogen, halogens or lower alkyl, 
R3 and R4 are hydrogens or lower alkyl, n is 0, 1,2] 

[Figure 1] 

The l-(phenylsulfonyl)-3-indolyl fatty acid derivatives obtained by this invention are 
novel compounds and have strong anti-inflammatory, analgesic and anti-pyretic activities 
and highly useful. 

Purpose of the present invention is convenient manufacture of these useful compounds, 
[Figure 2] 

By reacting the hydrazine derivatives depicted in Figure 2 or their salts, together with the 
ketone derivatives depicted in Figure 3, in the presence or absence of solvents, and in the 
presence or absence of an appropriate condensing agent, l-(phenylsulfonyl)-3-indolyl 
fatty acid derivatives depicted in Figure 1 are obtained in good yield, 

[Figure 3] 

An example is shown as a chemical reaction scheme below. 
[Reaction scheme 1] 



Although this reaction proceeds without using solvents, in many cases use of an 
appropriate solvent is preferable. For example, organic acids such as acetic acid, non- 
polar solvents such as cyclohexane, or dimethylformamide can be used. Condensing 
agents are not always necessary. However, inorganic acid such as hydrochloric acid, 
metal halides, fluoroborates, polyphosphoric acid can be used. The reaction proceeds in 
the temperature range of 50-200°C, preferably in the range of 65-95°C, and come to 
completion in a relatively short period of time. After the completion of the reaction, the 



desired product is usually obtained as a precipitate. However, if no crystal appears, the 
solution can be concentrated or acetic acid/water, water or petroleum ether can be added 
to facilitate the crystallisation. 

The ring-closing reaction between unsymmetrical Ni-(phenylsulfonyl)-N L - 
phenylhydrazine derivatives and the ketones used in the present invention has been 
completely unknown previously. Further more, the starting hydrazines are novel 
compounds that have not been described in the literature. 

Examples of the preparation of starting hydrazines are shown in the following examples; 



Example 1 

Acetaldehyde Ni-(p-chlorophenylsulfonyl)-Ni-(p-methoxyphenyl)hydrazone lOg was 
suspended in methanol 80ml, and dry hydrogen chloride gas was absorbed until saturated 
while cooling with ice. Insoluble matters were filtered off and the filtrate was concentrate 
to half the volume under reduced pressure at below 20°C. A large amount of crystals 
were formed after allowing the mixture to stand in a fridge for 2 days. This was collected 
by filtration, washed with ether, dried to obtain crude N,-(p-chlorophenylsulfonyl)-Ni-(p- 
methoxyphenyl)hydrazine hydrochloride 5.0g. Melting point (decomposition) was 92- 
93°C. This was treated with aqueous sodium carbonate to give free Nl-(p- 
chlorophenylsulfonyl)-Nl-(p-methoxyphenyl)hydrazine. Melting point was 124-126°C. 

NrCp-chlorophenylsulfonyD-NrCp-methoxyphenyl^hydrazine hydrochloride could also 
be obtained from benzaldehyde N r (p-chlorophenyisulfonyl)-Ni -(p- 
methoxyphenyl)hydrazone in a similar manner, confirmed by infra-red spectroscopy and 
thin layer chromatography. 



Example 2 

Acetaldehyde Ni-(p-chlorophenylsulfonyl)-Ni-(p-tolyl)hydrazone 9g was suspended in a 
mixture of methanol 40ml and ether 200ml, and dry hydrogen chloride gas was absorbed 
until saturated while cooling with ice. After being allowed to stand in a fridge overnight, 
the crystals formed was collected by filtration, washed with ether 10ml and dried to 
obtain N|-(p-chlorophenylsulfonyl)-N,-(p-tolyl)hydrazine hydrochloride. Melting point 
(decomposition) was 85-86°C. 

Preparation of this material by the methods previously known is very difficult. For your 
information, an example for the synthesis by the previous procedures are shown below. 



[Previous procedure] 

It is, thus, obvious that the present invention is convenient, high-yielding, and far more 
advantageous both in industry and laboratory, compared with the previous methods that 
are low-yielding and require expensive materials. 



The following compounds can readily be obtained using the present invention; 

1 -(p-chlorophenylsulfonyl)-2-methyl-5-methoxy-3-indolyl acetic acid 

l-(p-chlorophenylsulfonyl)-2-methyl-5-methylthio-3-indolyl acetic acid 

1 -(p-chlorophenylsulfonyl)-2-methyl-5-chloro-3-indolyl acetic acid 

l-(p-chlorophenyIsulfonyl)"2,5-dimethyl-3-indolyl acetic acid 

l-(p-chlorophenylsulfonyl)-5-methoxy-3-indolyl acetic acid 

methyl a-[ 1 -(p-chloropheny!sulfonyl)-2-methyl-5-methoxy-3-indolyl] propionate 

In the next section, detailed description of the present invention is given using examples. 
However, these are mere examples of the invention and are not to restrict the invention in 
anyway. 

Example of application 1 

Ni-(p-chlorophenylsulfonyl)-Ni-(p-methoxyphenyI)hydrazine hydrochloride 2.0g and 
levulinic acid ({3-acetylpropionic acid) 9.0g were stirred at 70°C for 2hr. After cooling, 
water 50g was added to crystallize the product. The crystals obtained was Filtered and 
dried to give l-(p-chlorophenylsulfonyl)-2-methyl-5-methoxy-3-indolylacetic acid 2.3g. 
Melting point was 152-158°C. This was re-crystallized twice from methanol to give a 
higher melting point of 164-165°C, 

[elemental analysis 1] 

Example of application 2 

l-(p-chlorophenylsulfonyl)-2,5-dimethyl-3-indolylacetic acid was obtained by the 
procedures similar to those of Example of application 1. Re-crystallization from acetone 
gave the pure compound, mp 192~194°C, 

[elemental analysis 2] 

Example of application 3 

Ni-(p'Chlorophenylsulfonyl)-N L -(phenyl)hydrazine hydrochloride 4g and levulinic acid 
((3-acetylpropionic acid) 8g were added acetic acid 10ml and the mixture stirred at 65- 
70°C for ca. 2hr, After completion of the reaction the mixture was cooled and poured into 
cold water. The dark brown oil was separated, dissolved in acetone/water, treated with 
activated carbon, and to this was added water to give crystals. This was re-crystallized 
from acetone/water to give I-phenylsulfonyl-2-methyl-3-indolylacetic acid 0.4g. Melting 



point (decomposition) was 21°C Results of the elemental analysis (C l7 Hi50 4 NS) are 
shown below. 

[elemental analysis 3] 

Ni-(p-chlorophenylsuIfonyl)-Ni-(p-methoxyphenyl)hydrazine hydrochloride 2.5g and 
levulinic acid ({3-acetylpropionic acid) 5 g were stirred at 70-75°C for ca. 2hr. After 
completion of the reaction the mixture was cooled and poured into cold water. The dark 
brown oil appeared solidified on standing. The solid was filtered and re-crystallized from 
methanol/water and again from methanol to give l-phenylsulfonyl-2-methyl-5-methoxy- 
3-indolyiacetic acid lg. Melting point (decomposition) was 144.5-145.5°C. Results of the 
elemental analysis (CisHnC^NS) are shown below; 

[elemental analysis 4] 

Patent claims 

1. 

Novel methods for preparation of l-(phenylsulfonyl)-3-indolyl fatty acid derivatives 
depicted in General Figure 3 [in the figure, Rl, R2, R3, R4 and n are defined as below] 
by reacting the hydrazine derivatives or their salts depicted in General Figure 1 [in the 
figure, Rl is hydrogen, alkoxy or lower alkyl, R2 is hydrogen, halogens or lower alkyl] 
and the ketone derivatives depicted in General Figure 2 [in the figure, R3 and R4 are 
hydrogens or lower alkyl, n is 0, 1,2]. 

[General Figure 1] 

[General Figure 2] 

[General Figure 3] 
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